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The cochlea not only transduces mechanical vibrations into neural spike discharges, it also provides spatial separation of frequency information. This spatial frequency analysis is accomplished mechanically by means of tuned elements in the cochlear partition. Many details about ho• the many years to describe cochlear mechanics (Allen, 1977; de Boer, 1980 de Boer, , 1984 Neely, 1981 Neely, , 1985 Zwislocki, 1950) , a "complete" description ofcochlear mechanics is not yet possible. One objective of modeling research is to design an idealized mechanical system that resembles the cochlea as much as possible, but is also simple enough to provide insight and be studied mathematically. The model of cochlear mechanics presented in this paper is based on physical principles, anatomical characteristics, and observable responses of the cochlea.
In this paper we describe the mathematical formulation of a cochlear model in one spatial dimension and compare numerical solutions with in uiuo measurements. The emphasis in this model is on demonstrating the mechanical characteristics that are required of the cochlear partition. Within the context of this model, we find that active elements must be present in the cochlear partition to simulate basilar membrane motion that is similar to optimal in uit• observations (Neely and Kim, 1983) . These active elements are, in effect, mechanical force generators that are controlled by basilar membrane motion and contribute energy to cochlear mechanics at the expense of electrochemical energy. The active elements in the present model take the form of pressure sources located within the outer hair cells.
We show how a decrease in the gain parmeter of the active elements leads to loss of tuning and sensitivity in the 
where,,/., is the effective area of the eardrum, A, is the effective area of the stapes, and (7., is the lever gain of the middle ear. We assume that fluid motion through the helicotrema is 
By this definition the value of b is always less than one. Mechanical excitation to the sensory hair cells (both inner and outer hair cells) is assumed to be due to the relative shearing displacement between the tectorial membrane (TM) and the reticular lamina (RL) (see Fig. 2 ). We define •c to be the difference between two radially oriented 'displacements, In the model equations presented in this paper, the fluid inertial loading on the cochlear partition has been lumped into the mass of the partition. The derivation of the onedimensional approximation (Neely, 1985) assumes the fluid pressure does not vary in the y or z dimensions and requires that one third of the total fluid mass be added to that of the partition. We found this requirement to conflict with other modeling requirements. We had to use a much smaller mass value to obtain a 50-kHz resonance at the basal end of the partition (Liberman, 1982) We have attempted, as much as possible, to incorporate into the model both physical principles and experimental observations related to sensitivity and tuning in the cochlear biomechanics. The large energy requirement at high frequencies suggests that, at low sound intensity levels, nearly all the energy required for exciting the IHC may be supplied by the OHC. We intend to refine this model as our understanding of cochlear function improves. 
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